capacitor C, and load resistance R. An important advantage of this topology is a continuous current at both the input and the output of the converter. Disadvantages of the CUK converters are a high number of reactive components and high current stresses on the switch, the diode, and the capacitor C 1 [2] .
Fig. 1.1 CUK CONVERTER : (a) CIRCUIT DIAGRAM; (b) WAVEFORMS.
When the switch is on, the diode is off and the capacitor C 1 is discharged by the inductor L 2 current. With the switch in the off state, the diode conducts currents of the inductors L 1 and L 2 , whereas capacitor C 1 is charged by the inductor L 1 current [5] . To obtain the dc voltage transfer function of the converter, we shall use the principle that the average current through a capacitor is zero for steady-state operation [6] . Let us assume that inductors L 1 and L 2 are large enough that their ripple current can be neglected. This voltage transfer function is the same as that for the BUCK-BOOST converter [3] - [4] . The boundaries between the CCM and DCM are determined by
For L2, The output part of the CUK converter is similar to that of the BUCK converter. Hence, the expression for the filter capacitor C is C min = (1-D) Vo (1.6) 8VrL2f 2 The peak-to-peak ripple voltage in the capacitor C 1 can be estimated as V r1 = D V o (1.7) C 1 R f A transformer (isolated) version of the CUK converter can be obtained by splitting capacitor C 1 and inserting a high frequency transformer between the split capacitors.
Proposed CUK Converter CSI Fed BLDC Drive
The proposed BLDC drive consists of three parts (1) diode bridge rectifier (2) dc-dc voltage to current converter and (3) the SCR based inverter and the BLDC motor. The models of these three parts are shown in Fig. 1 .2 a, b and c respectively [7] . The diode bridge and the sinusoidal ac source are modeled by a rectified sinusoidal ac voltage source. Assuming that the CSI is ideal, we need to consider only the distortion due to the phase advance in the thyristor gating. The CSI rectifies the back-emf of the BLDC so that it appears as if it were a dc motor [8] , [2] . Thus, the problem reduces to that of controlling a dc motor with a slightly distorted back-emf. The SCR based inverter together with the BLDC motor is modeled by a voltage source E t . The voltage source E t can also be considered as a rectified three-phase source of magnitude corresponding to the phase-to-phase back-emf of a BLDC motor. Viewed from the side looking into the motor, the CSI mimics a controlled rectifier, and the pulsation of E t depends on the firing angle of the SCRs, which in our case is 10°. The voltage ripple V c is due to the current commutation in the SCR-based inverter. The shape, peak value and the frequency of this ripple depend on load current, the motor leakage inductance and the motor speed [9] . III. HARDWARE IMPLEMENTATION Since the simulation results were promising, the CUK converter fed CSI BLDC drive has been implemented. Each block of the implementation is described and the relevant experimental results are presented [10] , [5] . The hardware blocks that have been described are the motor, the Hall position sensor, the Capture Unit, the Analog-to-Digital converter, the Digital-to-Analog converter, the current sensors, the Current Source Inverter, the thyristor drivers, the dc link inductor and the CUK converter [11] . The commutation sequence for a typical 3-Phase BLDC Motor. Each phase is active for 120 electrical degrees. At any given time/step interval that has only two phases are active. The third phase is inactive or floating. This mechanism has built-in dead time and assures that the two MOSFETs in the same bridge are not active at the same time. The commutation sequence as shown above will be AB-AC-BC-BA-CA-CB-AB-AC… and repeats from there on. During AB sequence, the upper side of the A bridge is active while the lower side of B bridge is active. So current flows from DC+ through the A high side to the motor winding across A and B, passes through the low side of the B bridge and to DC-. The commutation timing is determined based on the position of the rotor. In the case of a sensored drive, the Hall Effect sensor digital outputs determine the position of the rotor, which can be used to move to the next logical sequence [12] .
IV. SIMULATION RESULTS AND TABULATION
The motor parameters are assumed to remain the same. The only difference is that we use the rectified AC source as the input. This makes the control more challenging, but nevertheless it is the ideal topology for commercial applications that are supplied from the utility. than the BUCK converter, which significantly reduces the switching losses, value of inductance, resistive losses, current ripples and also improve the reliability with the good power factor and less harmonics efficiency of the BLDC Drive System. The above analysis has been successfully verified with the simulation results. VI. FUTURE WORK The Performance analysis of CUK converter based CSI fed BLDC motor had been implemented by hardware and as a modification point of view, we can suggest BOOST converter based implementation for requirement of good response.
